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Abstract of JP1 1332570 
PROBLEM TO BE SOLVED: To obtain a new 
protein which has a specific amino acid 
sequence, expresses specifically in developing 
cartilage-related tissues and mature lung 
tissues, and is useful for the treatment, for 
example, of histogenetic troubles and lung 
tissue troubles. SOLUTION: This protein has 
an amino acid sequence of position 28-207 or 
position 17-207 shown by formula I, II, or III, or 
an amino acid sequence which one or more 
amino acid(s) is/are substituted in, deleted 
from, or inserted into the amino acid 
sequence. This protein is a fibroblast growth 
factor. It is preferable to prepare a medicine 
using the protein. 
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[it*ii i ] nmm^f ■. i . mmm^ ■. 2 «, l< «k#i 

t> r 5 y ssie^ij k 1 & s v «ii»r 5 y bmbl 
f¥AS> s \mm^titzr s yi»j£irf & y 

[11*112 ] : 1 . WSm^r : 2 L<(iE^J 

3ov^*H:fEiS^rsyiiSSifi*^2o 
7te«75y|»j3^rt£yy^yiL £tt±ztib 
T^mnimz 1 fes^iMiwrs yf&«. x 
mxh & \> Mtttmztifz r s yKie^M^i. y y 

[»f 3 ] IfSH 1 £ td± 2 fclBKOT 5 y 

4 8fi<7)-fe y yiiy^f^ y^smtfcr 5 yiggSM* 
^■6 ^yA7t, ^i^ti^rs yi»J^ 1 as 

imm4 j mim ■. 1 letter s yis«*2 sm* 
t>2o nmri/mm^L ttzimri/imimz 1 

mztitiT s yisimw-f sit^ 1 ie»«* w<« 
yjL 

207 e^r 5 ;wm. t tzimr s y wsmm 1 £> 

tw^fitzr^mmm^tm-miiim^y^ 
*. 

i mm 6 ] mmmmm^Tib 5 if *n i-sc 

[ Wf 7 ] if*H 1 -6 (ciEK^y yAy®£ 3 - F 

: i.'-. r 

[wis ] : i , mmm ■■ 2 1, L<min 

#^ : 3 w ^^i*H;IE»o 8 2 6 2 1 fic^s 
KflljtP&SrSStfc^ sfcfcfifSjtfe? t y Ml Ws. y 

h%&ftt?>^ yy yw x-r sits? . 

[»i9 ] mmm- ■ 1 . : 2 1, ixjisai 

#f : 3 <7H ^ft£Hc|ES« 1 6 2 1 sc^sse 

#ijEps>5:5i«5^ s^miiafe^ t y h y yyxvf 
i^frTT-vN^ y y yw x-r -site? . 
[fi*if 1 0 ] msm 1 -6 wvfti^taacoy y^° 

[fwu 1 ] !f*iii~6«^-f^tfE««yy^° 
yw&^pfSEH, 

[00 0 1 ] 
[0 0 0 2] 



imM^mn S»MM^H^(fibroblast growth 
factors: FGF)?)J!CST£>&FGF-l(aFGF) fcit/FGF^ 
(bFGF)ti, 1 1 i, fcKii iOTJBTfi* J: OSSflfWO 
V>f byxyt lyt4MSi£*tfc i> WTifi S . lift S T"FG 
F7r 5 y-(4. FGF-1^FGF-17STV) 1 7«£%J^;fl 
iix^ 3 0~6 0%<7)TSy&|aM4£# 
1 2 0KTOT S yigSX^ffiftLT^ 

[0003] FGF-lfei;OTGF-2ii. fS314iS.V')S*<7)ffl 

B^Stt^^^^y^y^KT-feS (Baird.A., and Kl 
agsbrun.M. (1991)Cancer Cells3, 239-243. Burgess, U. 

H. , and Maciag, T. (1989) Annu. Rev. Biochem. 58, 575-60 
6). 

[0 0 04] FGF-3ii. WXRMS&V 4 

mt^-mmm^iijcot tT^gs^Dickso 

n,C, Fuller-Pace.F. , Kiefer.P., Acland.P., MacAll 
an,D., and Peters, G. (1991)Ann. NY Acad. Sci. 683, 18-2 

[000 5] FGF-4^FGF-6(±f£ffiaig^«fti; 
ffi$tL^(Yc«hida,T., Sakamoto, H. , Miyagawa,K., Sug 
imura.T., and Terada.M. (1991)Ann.NY Acad. Sci .638,2 
7-37, Goldfarb,M. , Bates, B. , Drucker.B. , Hardin, 
J., and Haub.O. (1991) Ann. NYAcad. Sci. 638, 38-52, Cou 
lier.F. , Ollendorff ,V. , Maries, I., Rosnet.O. , Bato 
z,M., Planche.J., Marchetto.S. , Pebusque,M.-J. , de 
Lapeyriere.O. , and Birnbaum.D. (1991)Ann.NY Acad.Sc 
i. 638, 53-61). 

[0006] FGF-7*^FGF-9(4i§#«£?)/iy)(?)-7-< h 
-Jx. yt LT|5]5E$tl/'c(Aaronson,S.A. , Bottaro,D. 
P., Miki.T., Ron.D. , Finch, P. W. , Fleming, T. P. , Ah 
n,J., Taylor, W.G., and Rubin, J.S. (1991)Ann.NY Aca 
d. Sci. 638,62-77). 

[0007] FGF-10(±, homology-based PCR^Hi 0 y 
■y h^»*^^tti$ix^(Yamasaki,M. , Miyake,A., Tag 
ashi ra, S. , and I toh , N . ( 1996) J.Biol. Chem. 271 , 1 5918-1 
5921) . 

[0008] FGF-11 j5^FGF-14(FGF homologous facto 
rs(FHFs)-l to -4) {±, t bfflf^J; 0 . yyy'AcDNAE 
r-y^-y^^iVhomology-based PCR 
^tCJ; y|5]gSiX^:(Smallwood,P.M., Munoz-Sanjuan, 

I. , Tong.P., Macke,J.P., Hendry, S.H., Gilbert, D. 
J., Copelamd.N.G. , Jenkins, N. A. , and Nathans, J. (199 
6) Proc. Natl . Acad. Sc i . USA 93, 9850-9857) , 

[0009] fgf-i5(±, ^-yy^y^-Fy-f yfflStt® 

&C0TtiiC0?-y v h t LT^StlfdMcWhirter, J. 
R. , Goulding.M., Heiner.J.A., Chun, J. ,and Murre, 
C. , (1997) Development 124,3221-3232) . 
[0010] FGF-lbbVGF-nZtl^tUti. homology-bas 
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ed mmzx '0 ? •/ h?>cmi£v ; m!,u^m$ztitz 

(Miyake.A. , Konishi , M. , Martin, F.H., Hernday.N.A. , 
Ozaki.K., Yamaioto.S., Mikami.M. , Arakawa, T. , and 
I toh , N . ( 1998) B i ochem . Bi ophys . Res . Commun . 243 , 148-1 5 
2. Hoshikawa.M. , Ohbayashi, N. , Yonamine, A. , Konis 
hi , M. , Yamasaki.M., Ozaki.K., Fukui,S., and Itoh, 
N. (1998) Biochem. Biophys. Res. Commun. 244, 187-191) „ 

[0011] 

mmmmt j d t-tmmi *%mn. mmt lx 

[00 12] 

IS*. -rtfcisitfvotf: l 7««fgf7 r 5 

Ji&SfTii&il^^HJMIHl 1 (OT, FGF-18>B& 

*wm. ■■ i , w$m^ ■. 2 1 l<«±e 

#l#f : 3WTT*l#Hc|Ef^7S/iM2 8fi^ 

2 0 7 ffi^rsyKffim^s? ifcfii 
^75 yn^n= 1 ft h w\mm<nr 5 y b&wi 

S * ^f? ft ; IE?iJ#-t : 1 . EfllSf- : 2t>L<{±E 

?o#-t : 3 w ^m*>tiea«r 5 j mnm 1 2 

7 s y ww= 1 ft § v «mi»7 5 y g&w. 

yn?% ■ *^^75y®s^|to4 8fi^yy^v 
XTMy^KSUc75yi^iMt-|>yy^yit. 
ifdii^ffi^ 1 ss^iili»75 ygM 

h y yjwm ; mm^ ■. 1 ia»«7 5 ;wmm2 se 
*>t 2 0 7 firwr 5 y i»j , t tzimr 5 y mmm 

(ifflra § ^ 7 5 y mm £ ^h^wm y y^°y 
w ; mm^- : 1 fa««7 5 jmbm 1 tfc^ 2 0 7 {2 

y>75 y|WJ, ^^iifS7SyMffi?iJtci ft&WiS 

75 ysieM^*-f-i»*^coy yv^g ; gjmniB 
^HTT-fti>*^0jy)yy^°y^ ; ^mm?>^7 
wz^-vi-mm^ ; : 1 , wm^ : 2 «, 

t < (4B2M#^ : 3 W vftiMZfffl?) 8 2 fl#»£> 6 2 
1 fi^JS£I» , i fc(i§6tfc?i: * b 

u y y x y b £*ttTtv w y u yy x-f 5 ite? ; ffi 
nm^ : 1 . nmm^ ■. 2 1 Kumm^ -.3™*? 

ii^i:ia»y) 1 fitfpfc 6 2 1 fficoJSSEflb&^&Silfc 
? . * fzimm&=Ft x b y y y x y b £&frTCM 



•/v^xtmiK? ; *»y^> 'v7K (e*yyi>ffi 
;*^BJioyy^-y*!*#^i»Ea, twtJ. 
rx b y y y"x y h£3drre>M yy yy x-tmft 

-fj t;L Molecular Cloning: A Laboratory Manual H 
2JRHl-3;g Sambrook.J. Cold SpringHarber 

Laboratory PresstBE New York ( 1 9 8 9^) ttflZ 

sfflPXtimizZ'iXW&Zth - fc § . rx b y y 
yxyb&*ftTT-vwy'yyyxt-!>j t(i. w*. 

(±y 6 XSSC. 0.5%SDSjoJ;V5 0%^/bA75 
n*X4 2°C\ZXW&Ltzm. 0.1XSSC, 0.5%SDScOi§ 
m*T6 8'CizxmW-fl^Xij^t LXm±cOJ\ 

A y 'j yy x«yy"^bA«stii> ; t i mt. 

[0013] 

[^BJ}coHSfty)^?J] 1 ) FGF-18fr3-b"j-&7-y K 

1 7«£?)FGF7r $ UH4. «#§il^37ffiJi (ftl 

2 06075 y KM) £fi£J#U 3 0%i^7 0%«7 

s /ufifflMtt^tr i y t >i. #f«4-FCF^a- biy,cDN 
A**»t4/iA. 77 b^fflias.v'SMSfflM^ft 
tfifccDNAi % fgf 7 r $ y -<vmb%&mrt&ffl$i 

Lfc. SHS&FGF&n-b'-f l»cDNA7 7y"yybii:, 5 
•y hlfeift (14.5B») <^)cDNAj;0#ffit^ o FGF-8^3 
TffiWtWi&f ft 7 S mW3\. ETDTFG(7 5 yK89-9 
4)&?/ENNYTA(7$yi?135-140) (H2) bZft&t&T 
7-<-7-2rfflV^(Tanaka,A., Miyamoto, K. , Minamino, 
N. , Takeda.M., Sato.B. , Matsuo.H., and Matsumoto, 
K. (1992) Pro. Natl. Acad. Sci. USA 89,8928-8932) . WM 

Rapid Amplification of cDNA Ends (RACE) 

$yi®e?ij (2077$ yn) tMJtGt. fgf7 r 5 y— o 

37i« (75y|g45~164) &f«Jf LT^fc (H 
l ) „ ic?)yy^y|f(4. FGF^MiiLT l 8#B^H 
ffiS^lfcfcWfcifcft. FGF-18fc#SLfc. 

ifc. a^«±. (13.50ft) SV'tbMJ; 

0. ^tL^'tLV'7XFGF-18cDNAS.y ; 't bFGF-18cDNA&^ 
(iUt:. C^^SKIE^Jii:, vyXFGF-18&t/'b bFGF- 

i8«rs yisffi^jtwjs txa 0 , y -7 b fgf- is 1 7 5 

/IK-X-CjaiWS Wiia».52, 99.0%cOfflRtt 
&fl"LT^/t (HI ) o FGF7r 5 y-y>F*], FGF-18(±F 
GF-8&WFGF-17t JltSffit, 75 JW<-XX'52.U 
ffM^^LXV^tz (02) (Tanaka,A., Miyamoto, 
K. , Minamino, N. , Takeda.M., Sato.B., Matsuo.H., an 
d Matsumoto, K. (1992) Proc. Natl. Acd. Sci. USA 89,8928- 
8932. Hoshikawa.M., Ohbayashi, N. , Yonamine, A., Ko 
nishi.M. , Yamasaki.M., Ozaki.K., Fukui.S., and Ito 
h,N. ( 1998) Bi ochem. Bi ophys . Res . Commun . 244 , 187-19 

i). i8 aoFGF 7 r 5 y - m&m& z o a < * 

Ufct>tf)#. 03T"ftl» o FGF-18iiFGF-8SV'FGF-17(C 
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[0014] FGF-1804 8fifc 1 2 7fi£fflS-f & 2^> 

hcoco, 4 8&CDI/X7-1 y&*y ytewmt&im^tf 

%.t>tl& (SI). FGF-8. FGF-lO&tf 

FGF-170M^M^il£(Tanaka,A., Miyamoto.K., M 
inamino.N., Takeda.M., Sato.B. , Matsuo.H., and Mat 
sumoto.K. ( 1992) Proc. Nat l.Acd.Sci. USA 89,8928-893 
2, Yamasaki.M. , Miyake.A., Tagashira, S. , and Ito 

h, N. (1996) J.Biol. Chem. 271,15918-15921. Hoshikaw 
a,M., Ohbayashi ,N. , Yonamine.A., Konishi.M., Yaraas 
aki.M. , Ozaki.K., Fukui.S., and Itoh.N. (1998)Bioch 
em.Biophys.Res. Commun. 244, 187-191) „ FGF-1. FGF- 
2, FGF-9, FHF-lj&^FHF-4&tfPGF-16£{±. **l£*iB 
lzmm%i/?-t)l%ffll&n. htl*^ i <?m (Burgess, 
W.H. ,and Maciag.T. (1989) Annu. Rev.Biochera. 58, 575- 
606, Smallwood.P.M. , Munoz-Sanjuan, I . , Tong.P., M 
acke,J.P., Hendry, S.H., Gilbert, D. J. , Copeland.N. 
G. , Jenkins, N. A. , and Nathans, J. (1996) Proc. Natl. Ac 
ad.Sci. USA 93,9850-9857), FGF-3, FGF-4, FGF-5. FG 
F-6, FGF-7, FGF-8, FGF-15&tfl ? GF-17fc:fiJfc3!Wf±>' 
71r)VmWJLt)ti. z\tiX *)$&9yWIIXi>hZ 
t^WiS (Dickson, C, Fuller-Pace, F. , Kiefer.P. , 
Acland.P., MacAllan.D., and Peters, G. (1991) Ann. NY 
Acad. Sci. 683, 18-26, Yoshida.T., Sakamoto, H. , Miy 
agawa.K. , Sugimura.T., and Terada,M. (1991)Ann.NY A 
cad. Sci. 638,27-37, Goldfarb,M., Bates, B. , Drucke 
r,B., Hardin, J., and Haub, 0. (1991) Ann. NY Acad.Sci. 
638,38-52. Coulier.F., Ollendorff, V. , Maries, I., 
Rosnet.O., Batoz.M., Planche,J., Marchetto, S. , Peb 
usque, M. -J., deLapeyriere.O. ,and Birnbaum.D. , (199 
1) Ann. NY Acad.Sci. 638, 53-61, Aaronson,S. A. , Botta 
ro.D.P., Miki.T., Ron.D. , Finch, P. W. , Fleming, T. 
P., Ann, J., Taylor, W.G., and Rubin, J. S. , (1991) Ann. 
NY Acad.Sci. 638, 62-77. Miyamoto, M. , Naruo,K., Sek 
o,C., Matsumoto.S. , Kondo.T., and Kurokawa, T. (199 
3) Mol. Cell. Biol. 13, 4251-4259, McWhirter, J.R. , Go 
ulding.M., Weiner.J.A. , Chun, J., and Murre, C. (199 
7)Development 124,3221-3232, Hoshikawa, M. , Ohbaya 
shi.N., Yonamine.A., Konishi.M., Yamasaki.M., Ozak 

i, K., Fukui.S., and Itoh.N. (1998)Biochem.Biophys.R 
es.Commun. 244, 187-191) . FGF-18t>ifc, mmfci" 

ri-frmm$> & m^mr 5 j wm ( - 2 1 r 5 j 
mme>w&im.&. r s mi 7 a a) 1 2 se (e) t 

<7)ffltZlf£t&Zt&van HeijneJjSKvon Heijine.G. 
(1986) Nucleic Acids Res 14,4683-4690) t,z£ *)WIL 

a. 

[0015] 2 ) High Five^mmHzmm^i 



77 hFGJM8^13 

fflMUv bFGF-lSfc^StfSfcftfc, High FiveH 
*M£3' *SCE-tagSV'6X Hi tagffiM^'tfiJDStl 
tz=7v NFGF-18 cDNA£#tfffi&;L^ ao^^WC 

safest. fflftiFGF-i8*«a}-ts^ftt. mmmm 

tmSmtiiW)mf}^anti-E tagKf*£fflV*Western 
blotting^Jf \Z X 9 m^tz „ im 2 8 kDaf* I ±% 

&*ym. mmmizcofrmmzti. ztuzxw- 

fltz^mt. itJt±«ffi«-iFGF-18cD^T:t(23,731 
Da) X *)±%frit:. 1 3 7fi(N)tN-^"Ua^l^-^ 3 
y&QffQS&ZtvfcZ t i. 0 , FGF-lSii;?" 1 ; aisfrfcZ 

[0016] 3 ) mmiy -7 hFGF-18fl#gggjgjiBjg 

tt 

FGFti, mm&ffittt-tZ Zbtfto&tlT^Z (Ba 
ierd,A. (1994) Curr.Opin.Neurobiol .4,78-86) . PC12ffl 

mmi. w&m&\tmmz>^TJi>t ixmzti 

X^tz (Greene, L . A . , and T i schl er , A. S . ( 1982) Adv . Cel 
l.Neurobiol. 3, 373-414). ;WC12«(4, &i*fft|£tt 

mmmmmmmmcDmuzx o wFRtm&miizfs 

g-f*. FGF-18<0£^^Stt£P^I>fcfc£, FGF-18 
£#t?High Five«^»iSiljl^PC12fflSat3nx^ 0 

mzmmnzmumim^mimmL 

it. W&mz, FGF-l8£#£&^3y rn-/W£ifti2PC 

laniifirt tfettftttiiSsaojaB L&a>o fc . pc 

12Mfl-CFGF£j; *9^$iH»#^®^B®(i, FGF 
S»ft-l(FGFR-l)*g*fC®iS. -Jf, fficOFGF^ 
§ft (FGFR-2&IX FGFR-3) ItPCUMMlZti^X IX 
tv£^(Lin,H., Xu,J., Ornitz.D.M., Halegoua.S. ,and 
Hayman, M.J. (1996) J.Neursci. 16,4579-4587) . 
T, £*l&ISSMi, FGF-18*til«Sr<i:fcFGFR-l*SSttfk 
T'^ Siting LT^§ 0 

[0017] 4 ) 7 ■/ h -y H&mizmi 

FGF-1 8mRNAO%3l 

FGF-18mRNA«jj£«7 y HflM^ft&fgiMif^ 
K. £«L », OTI. ^Ii&V'/hSI*^«RNA&3 2p T .^ 
<;kL£FGF-18cDNA7°n-7"£ffl^TNorthemblotting 
^■mzX'Om^fz, RNAW^ttii, */l/A7/I/ftF 

^#^i4r^'n-x fjihxmmm^z i o «ig l 

Jt. 7^/H^7n~7li 3ifi(7)i3j;-e2.7kilobasesi7) 

k, ffn, ifji, mm-v\m^ti^t^. fgf- 

1807 5 y|tlE?tJ{±FGF-8S.y'FGF-17(7)TS SW&Mk. 
m^W&Ztth. mmmzfiV^X, FGF-StOmRNA 

comm. b^x\ ifrttmimizmfeztL&m 

kinkeimo.M. , Lawshe.A. , Shack 1 ef ord, G. M. , Wilson, 
D.B., and MacArthur, C. A. (1994) Mech. Dev. 48, 129-13 

8). FGF-i7<7)mRNA{i. m^tzHim^mmmxim&z 

tL=5r^(Hoshikawa,M. , Ohbayashi ,N. , Yonamine.A., Ko 
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nishi.M. , Yamasaki.M., Ozaki,K., Fukui,S.and Itoh, 
K. (19%)Biochem. Biophys. Res. Commun. 244, 187-19 
Do ft$?MZ^ FGF-180mRNA{±. WfcfcttSBgLT^ 
7t. FGF-18«mRNA^i|#tt(±. FGF-8&t/FGF-17<59mRNA 

[0018] y •■/ MMetfcit-g>FGF-18«mRNA^^Iffl 

K&Kib. mk$:3mm^mm uo.5H». 14.50 

M/19.50i£) «eiD#T. Northern blotting 
fl-flffciOM^ot. FGF-180raRNAi±, 14.50I&MA9.5 

Bfw^jtxn.. *0j5mtfflm£tvfiii><w>* 10.5H 

19. 5H^«Etfc(tl»FGF-18raRNA^Jg(±. 355^*7 
^;l/L^T>-?-by^FGF-18cRNATn-7"Srfflt\ in s 
itu hybridization^^ Z. 'OM^. S^tV^n^-h 
7^^"57^-«It^ 0 14.50^»e-C1i, Bfl 

mmm-m z nts&mzm.'ewm § ^ . mm 

S6& k* £> tit: M&cOfrX t ft&^-p . FG 
F-8^)mRNA(i , 10.50^^12.5 Btttfr? jft ilTtitt 
tfj§^t<7)^, 13.50»^^^Xl^T1±^§n^ 
^(Heikinkeimo, M. , Lawshe.A. , Shack lef or d, G. M. , Wi 
lson,D.B.,and MacArthur.C. A. (1994)Mech.Dev.48,129- 
138). FGF-17<7)mRNAi±, y -y M6iS<O14.50»t*litftaj 
S^iS t<7)<7), 10.5Ht»&tfl9.5Btttf)5'y M&JTCIi 
$ffi£;*X&5&>o£(Hoshikawa,M., Ohbayashi ,N. , Yonam 
ine.A. , Konishi.M. , Yamasaki,M., Ozaki.K., Fukui, 
S., and Itoh, N. (1998)Biochem.Biophys. Res. Commun. 24 
4,187-191). JfflgWfc, FGF-18<9iRN/Uil4.5Btfr.&tfl 
9.50ft^7 7 MI&ilTfi«tJii$it3tt^. 1O.50S 
«7-y MJ^TIi^til^^^o/'c. JI&ilCtiJtSFGF- 
8&tKFGF-17<7)mRNA^|gI|; — y(iS<s6T RR£WC& 
£(Hoshikawa,M. , Ohbayashi ,N. , Yonaraine, A. , Konish 
i,M., Yamasaki.M., Ozaki.K., Fukui, S., and Itoh.N. 
(1998) Bi ochem. Bi ophys . Res . Commun. 244 , 187-191 . Hei 
kinkeimo.M. , Lawshe.A. , Shackleford, G. M. , Wilson, 
D.B., and Mac Arthur, C.A. ( 1994) Mech. Dev. 48, 129-13 
8). — FGF-18c0mRNA(i:7 <y M^B^If&gMitfc 
I vtfPI IX „ JfeiStfc tt&FGF-180inRNA(7)ll#^M 
Sl^OW^; * ^ - y(iFGF-8&VFGF-17cOi|^ k 

tlX Z tz . ^tFGF-8(i«fc itf 0Ktf>&Si£Bg3: 
j± B-f ^# ftTOfc 5 ; k ^'aj^Mc § ilX l ^ (Cross 
ley.P.H., Martinez, S. , andMartin,G.R(1996)Nature 3 
80,66-68). FGF-17ii4ilM^J;WM^i5l,>T< : ± 
B ^ # ^ t" S) l> k # L h ilX I ■> h (Hoshi kawa , M . , 0 
hbayashi.K. , Yonamine, A. , Konishi.M., Yamasaki.M., 
Ozaki.K., Fukui, S. and Itoh.N. (1998)Biochem.Bioph 
ys . Res . Commun . 244 , 187-191 ) . frfj* <7) k i> 0 . FGF-18(± 



[00 19] 

[MfeM] SSSfegUl cDNAOfBIg 
14.5B»5-yM&ie. 13.50^V>XIMS. 7Bf^II 
38j&»Jo. RNA^tB^ >y h (Pharmacia Biotech) £fflWT 
RNA^fflfflU:. St. SfrKRNA^^yrf ( dT) 
U—X (Collaborative Research Inc.) §rJflU£77 
j-"TJ>-7n~?b7~77 J~<,Z£ i9poly(A) + RNASr|)l 
SSLfc. t Mfpoly(A)+RNAl±. Clontechtti OISAL 
fc. ±IB^poly(A)+RNA (l~5jug) W:L, 3 0a 
— >y ]-c9Moloney murine leukemiavirus transcriptase 
(Gibco-BRL) . 1 5 -jL— <y N^Dhuman placenta RNase 
inhibitor ( jto£|fe£l3£5 . 0. 5^g(Orandom primer 
(6mer) £#t?KCfSS4iT\ 3 7°C. 6 0WS 

[ 0 0 2 0 ] ^tim2 i'tii' 7 "•' -i ' l-^lffi^LH/^flfe^) 

FGF-8QT 5 yjtSM^gt^T?^ V-^Jt 

faa^FGFrBiT-ffijt *«jtK« «t < «s§ tit v ^ mtiiz 

feftl»FGF-8<7) 2 ffiFJTT 5 SWffl ( GluThrAspThrPheGl 
y, GluAsnAsnTyrThrAla) tSJEB-f I.^T^iSffiE^JS: 
■^tfffifi^U^^U'^Kr^^V- (17mer) 

GluThrAspThrPheGl y (IE?'J#-t : 4 ) 

5'GARACNGAYACNTTYGG 3' (E5lJ## : 5 ) 
GluAsnAsnTyrThrAla (K#I#f- : 6 ) 

3' CTYTTRTTRATRTGNCG 5' (B2^J#^ : 7 ) 
[002 1 ] H^i3 cDNA^g 
±IB^7-y M&iefcS^{±hMfcDNA (ljul) 

Taq DNA^U^7— tf (0.05 unit/jul) (ft3!£*fi 
^) t±fB^28^7°7^V- (5 pmol/z/l) 

Polymerase chain reaction(PCR^) j: DcDNA&if 

<g Lfc . fcmm £ 8 % *° y r ^ y ;l-t s k ^^€M»t6 

O^BtJt. ^B§^5150^S*if^>f XfiOcDNA 

[002 2] jgjfeg»J4 cDNA(7)7.^y-r,y^ 
ilS^^lSOJSaSWcDNA^ , pGEM-T DNA^\^^-(Prom 
ega) (c if A L , % t> tlfz mm I DN A£ AH« (XL 1-b 1 ue 

n— y cO^Sie^J(±DNA>— ^ X y-9"-373A ( Appl i ed B i 
osystem)T'^£L^:. S^^^n-y^^tf LT. BBH 
(50FGF. FGF-8 k FGF-17 k <7)ffjt^'MK LT V ^ I, t COCO , 
BHfe^tffijt^m^cDNARfr & N5e L , £ n^FGF-18 

[0 0 2 3] gBSfiMS 7'/h, b bFGF-18cDNA£Q^ia 

^•y M6i6*S^tib b|$ P oly(A) + RNA (1— 5/xg) SrH 
Stt. ±IE^7 -y K t hFGF-18cDNA<7)g|5^ffljg*^ 
TIEt^i"^St«7°7 -< V— k Marathon cDNAampl if ica 
tion kit(Clontech)£Jfllvc;. y >y h . t bFGF-18 cDN 



(6) 



mm^l 1-332570 



wmmm (wm^- : 2, wmm ■■ i ) zmL 

Ltz. 

7»; VTy^^-WM 



5 ' TTCGGIjAGTCAAIjTCCGIjATS ' 


(K?iJ#-f 


8 


) 


5' AAGAGACAGAGTTCTACCTG3' 


(ffiaj#? 


9 


) 


5'TGTGTATGAACCGAMGGCA3' 




1 


0 


5 ' T TT T CC AG AACCT T CT CAATG A3 ' 


(mm 


1 


1 


5' CTCAATGAACACGCACTCCTT3' 




1 


2 


5' CTCCTTGCTAGTACCATCAG3' 


wm^ 


1 


3 










5'TGGCAGTCAAGTCCGGATCA3' 


mnm 


1 


4 


5 ' AGGGAAGG AGACAG ACTT CTA3 ' 


(mm^ 


1 


5 


5 ' GCATGAACAGGAAAGGCAAG3 ' 


mmm 


1 


6 


5 ' T CC AGG ACCTT CT C AATGAAG3 ' 




1 


7 


5'GCACCTCCTTGCTGGTGCCAT3' 


(mm^ 


1 


8 



5 ' T CAGGCTT CCCCACTAGCTT3 ' (E?J#-t : 1 9 ) 
[0 0 24] HM5M6 2lK ^^XFGF-18cDNA^)# 

it 

5 '/ r-Ji&iS, V^.Xl^cDNASrMfflt L , 7 >y b^FGF- 
18 cDNA^atRie?tJSr^^'--f-| ) 2^T5^V-(5' 
CCGCGATGTATTCAGCGCCCT3' (E^lJ#^- : 2 0), 5'GGTGAGT 
GTGACCGGACCTA3' (ffi#g-f : 2 1))£fflWC, PCR&£ 

flIU pGEM-T DNA vector (Promega) fcjf At Jt. f#£> 
ft.fefflSliDNAS^fl|«(XLl-bluett) (CJ8S3-£, cDNA 

A:/-?X>"+r-373A(Applied BiosystenOTi&gL, 5 
>yK V>^FGF-18cDNA^n->-S:|iISL^ 0 
[0 0 2 5] S||M7 7v bFGF-18^>^°^W^M^l 

^■y hFGF-18C0C-5|dS^E-tagieMt6X His tagg^lJSr 
#0#jDffiM(AlaAlaAlaGlyAlaProValProTyrProTyrAspP 
roLeuGl uProArgGl yAl aArgHi sHi sH i sH isH i sHi s (S#lj# 
^ : 2 2))#ffim$ftfc:?y't?*£3-F-t4cDNA 
^transfer vector, pBacPAK9 (Promega) tlBM-fr^. 
i£Qffiffi;tpBacPAK9i;Bsu36 I-digested expression ve 
ctor, BacPAK6(Clontech)£M£« (Sf9«) £j£Sfe 

FGF-18 cDNA^tffijfebaculovirusSrMlJL 
tz„ ^^SM-tbaculovirus^Mifflfa (High Fiveffl 
M) tC!iS$£-£, 10% fetal bovine serum (Gibco BRL) 
£MfTC-100 insect mediumftJT"27 0 C, 24f£ffaJf:Km L , 
'JiiCfetal bovine scrum*- fti'SvTC-lOO insect modi 
um4rr"27°C, 60^1^5 U 7 v V FGF-18 

(lEWf: 2) gr^Stffc. 

[0 0 2 6] ggjftM8 77b FGF-18 fy^ffiMft 

im^mm&tmmitiimm^rTT. svs-x y r 

7 U 5 b* dr)V (12.5%) WmM&Tftm Ltz . # 
BSfufc^W^Mit hn*/Pn-*&(Hybond-ECL, 
Amersham)t«maiR££J: OlS^Ufc. 

Tween 20fc5% nonfat dry milk 



*-ttTPBS-CM?aTlfif^aL!tS, 0.05% Tween 20 
tl% nonfat dry mi lk£#tpPBSffT", anti-E tag ant 
ibodies (Pharmacia Biotech) fc^ffi, 1 SfffUxJESit 
3t. KJBf£, JlSr0.1% Tween 20tl% nonfat dry mil 

7'U ycbfmvWW **>ir—e7)®-frfa (Gin* 
D&SfiT, l^RJES^ OTlL H£PBST"4 
EMS, B^V^t'^M-*^-- if^fBrlfflr (A 
mersham)SrjDX.. %^tltz%^9"i-JH luminous ima 
ging analyzer(Lumino-CCD, ATT0)-C^ttiL£„ 

[0027] HjftfflJ9 ttg^aaBattgoag 

Wg^lHK (PC12W) * P oly-L-lusineT3-hL3t2 
4-well culture plates±f\ 10%fetal bovine serum 
t r )°uhorsc sprum(l!i< Whi H il ■ i i _• , , ti'Dulbo < o's mo 
dified Eagle's medium^ 5%C0 2 mffl4i 
370. 48B#R&f&fiflL FGF-18 £?gijiUc High Five 

iwik jni (i/io*) , ma2mmimifz, pc 

i2Mia^®«j(ififflM«iiT"ll^ t tz . 

[0 02S] ^IfefvlJI 0 Northern Blotting 

7SMfr05 >y b?)#«Iit§, 5 v M&iEi 0MI!S^ 
RNA(20;ug) ^*/^7/Vft FS4T?M7#n-X 
?vMl%)«m&ij£tJ;^[fL^ #Hfc, 20X SSC 
*X\ RNAfcHJELfc. Ulihybridization solution(5X 

SSC/0.1%SDS /4X Denhardt's solution / 100// g /ml 
heat-denatured salmon sperm DNA / 5%sodium dextran 

sulfate) T, 60°C, 4B#mtu^aL. 32 P-labeled FGF- 
18 cDNAS:7°P-7"t LX A-f 7"U f<{ Hf-J/ a V Srfi 1 
^ro^:« 32 P-labeled FGF-18 cDNAiideoxycytidine 5'- 
( a - 3 2 P] triphosphate (—110 TBq/mmol) (ICN Biomedica 
Is) tDNAMIi^r -v h (Pharmacia Biotech) Zm^XMU 

Lfc. A^7'y^-tf-^ 3 y^. Jl^ix ssc, o.i%s 

DST\ Sffl, 20^1 30, M:, 0.2X SSC / 0. 1%SDS 
T'60°C, 20^1 20gt# tfc, ^Lfcjg^radio ima 
ging analyzer(BA2000, Fuji Photo Film)T":fr#fl-ft, 

[0029] HMfflJl 1 in situ hybridization^ 
7 'y MjpiE (14.5BS, 19.50ft) S: r-*5>f T>f Xt« 
^ y^-x^-y hT", if $ 1 6^m«-9-y'^;H3j 
fr*ff)^L, poly-L-lysineT"3-T^ ^L^7-1 
K^7^±K5i0#ft>t. «Jfr*4X formaldehyde / PB 
S(pH 7.5)Ma. pronase K^fl, 0.1M triethanolamine 

/ 0.9% NaCl / 0.25%acteic acid^af^, TlVI—jV 

t i -5 , ^ n n 7 * (c i l> JH»! & L 

Jt. If^lt^tJjfrSr, hybridization buffer (50% for 
mamide / 4X SSC / 2.5X Denhardt's solution / 5mM E 
DTA, P H8.0 / 500/zg/ml yeast tRNA / 500/ig/ml dena 
tured salmon sperm DNA / 20mM dithiothreitol) 
t\ 55°C, lfif^prehybridizationL^, St, hybrid 
ization buffer (Cdextran sulfate (final 10%) b 3 5 ST" 
tlIiLftFGF-18 cDNAJi, 9 U~y\t L ^FGF-18 cDNASr 
ilMtLT, uridine 5'-a-[ 36 S]thiotriphoshate(— 3 



(7) mm^l 1-332570 



I IN I I _ I- I ] I i I 

^fflVvr^-ffcUt. cRNAiiT/^Uti 0. I^OObase 
JTTkfBU hybridization^ffll^ hybridization*! 
TilL tyFr£2X SSC / lOmM 2-mercaptoethanol T"55 
°C. 4H»fJL 50^g/ml RNase A / 0.5M NaC 

1, lOmM Tris-HCl / ImM EDTA, P H8.0T37T;. 30ftffiik 
SLfc. 50Z foramide / 2X SSC / ImM 2-mercaptoetha 
nolT"55°C. 20^fiL TA-n-zWcioTltt 

*U SStT^S§it/i 0 -aj^XHtS^-f/l^A (Hyper 
film j8 max, Amersham) £10 BISSAU KflfcLfc. JS 

ffiM#-t: 1 

l^lJiO^S : 6 2 1 

I»S : 

§mm ■ -*m 

unburn ■■ cdna 
m& 

: t h 

mm ■■ 

atg tat tct gcg ccc tcc gcc tgc act 

Met Tyr Ser Ala Pro Ser Ala Cys Thr 



fc„ UfrHMJtlfe!: LThemotoxykin^osinJfefe£fr 
[0030] 

[%BJ}^JJ,H] *^HJ} i 7)FGF-18{±^14'^tJ:'S'PMiil 
FGF-18^fflV*a«ffMPf»^ffi, i£ 

[003 1] 



TGC CTG 
Cys Leu 



TGT TTA CAC 
Cys Leu His 



TTC CTG 4 
Phe Leu 



CTG CTG TGC TTC CAG GTA CAG GTG CTG 
Leu Leu Cys Phe Gin Val Gin Val Leu 
20 25 
TTC CGC ATC CAC GTG GAG AAC CAG ACG 
Phe Arg lie His Val Glu Asn Gin Thr 

35 40 
CGT AAG CAG CTG CGC, CTG TAC CAG CTC 
Arg Lys Gin Leu Arg Leu Tyr Gin Leu 



50 



55 



CAC ATC CAG GTC CTG GGC CGC AGG ATC 

His He Gin Val Leu Gly Arg Arg He 
65 70 

GAC AAG TAT GCC CAG CTC I I A GTG GAG 

Asp Lys Tyr Ala Gin Leu Leu Val Glu 
85 

GTC CGG ATC AAG GGC AAG GAG ACG GAA 

Val Arg He Lys Gly Lys Glu Thr Glu 



100 



105 



AAA GGC AAG CTC GTG GGG AAG CCC GAT 
Lys Gly Lys Leu Val Gly Lys Pro Asp 

115 120 
TTC ATC GAG AAG GTT CTG GAG AAC AAC 
Phe He Glu Lys Val Leu Glu Asn Asn 



GTT GCC 
Val Ala 

CGG GCT 
Arg Ala 

TAC AGC 
Tyr Ser 

AGT GCC 
Ser Ala 
75 

ACA GAC 
Thr Asp 
90 

TTC TAC 
Phe Tyr 

GGC ACC 
Gly Thr 

TAC ACG 
Tyr Thr 



130 



135 



AAG TAC TCC GGC TGG TAC GTG GGC TTC 

Lys Tyr Ser Gly Trp Tyr Val Gly Phe 
145 150 

AAG GGC CCC AAG ACC CGG GAG AAC CAG 



GAG GAG AAC 
Glu Glu Asn 
30 

CGG GAC GAT 
Arg Asp Asp 
45 

CGG ACC AGT 
Arg Thr Ser 
60 

CGC GGC GAG 
Arg Gly Glu 

ACC TTC GGT 
Thr Phe Gly 

CTG TGC ATG 
Leu Cys Met 
110 

AGC AAG GAG 
Ser Lys Glu 

125 
GCC CTG ATG 
Ala Leu Met 
140 

; AAG GGG CGG 
; Lys Gly Arg 



155 
CAG GAC C 



GTG GAC 96 
Val Asp 

GTG AGC 144 
Val Ser 

GGG AAA 192 
Gly Lys 

GAT GGG 240 
Asp Gly 
80 

AGT CAA 288 
Ser Gin 
95 

AAC CGC 336 
Asn Arg 

TGT GTG 384 
Cys Val 

TCG GCT 432 
Ser Ala 

CCG CGG 480 
Pro Arg 
160 
ATG AAG 528 
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Lys Gly Pro Lys Thr Arg Glu Asn Gin Gin Asp Val His Phe Met Lys 

165 170 175 

CGC TAC CCC AAG GGG CAG CCG GAG CTT CAG AAG CCC TTC AAG TAC ACG 576 

Arg Tyr Pro Lys Gly Gin Pro Glu Leu Gin Lys Pro Phe Lys Tyr Thr 

180 185 190 

ACG GTG ACC AAG AGG TCC CGT CGG ATC CGG CCC ACA CAC CCT GCC 621 

Thr Val Thr Lys Arg Ser Arg Arg He Arg Pro Thr His Pro Ala 
195 200 205 

mm^r : 2 

m\CO£Z : 621 

mmem ■. mm. 
mm z*« 

ffiM^OS!! : cDNA 

mm 
m : 

ATG TAT TCA GCG CCC TCC GCC TGC ACT TGC CTG TGT TTA CAC TTT CTA 48 

Met Tyr Ser Ala Pro Ser Ala Cys Thr Cys Leu Cys Leu His Phe Leu 

5 10 15 

CTG CTG TGC TTC CAG GTT CAG GTG TTG GCA GCC GAG GAG AAC GTG GAC 96 

Leu Leu Cys Phe Gin Val Gin Val Leu Ala Ala Glu Glu Asn Val Asp 

20 25 30 

TTC CGC ATC CAT GTG GAG AAC CAG ACT CGG GCT CGC GAT GAT GTG AGT 144 

Phe Arg He His Val Glu Asn Gin Thr Arg Ala Arg Asp Asp Val Ser 

35 40 45 

CGG AAG CAG CTG CGC TTG TAC CAG CTC TAC AGC AGG ACC AGT GGG AAG 192 

Arg Lys Gin Leu Arg Leu Tyr Gin Leu Tyr Ser Arg Thr Ser Gly Lys 

50 55 60 

CAC ATT CAA GTC CTG GGC CGT AGG ATC AGT GCC CGT GGC GAG GAC GGG 240 

His He Gin Val Leu Gly Arg Arg lie Ser Ala Arg Gly Glu Asp Gly 
65 70 75 80 

GAC AAG TAT GCC CAG CTC CTA GTG GAG ACG GAT ACC TTC GGG AGT CAA 288 

Asp Lys Tyr Ala Gin Leu Leu Val Glu Thr Asp Thr Phe Gly Ser Gin 

85 90 95 

GTC CGG ATC AAG GGC AAA GAG ACA GAG TTC TAC CTG TGT ATG AAC CGA 336 

Val Arg He Lys Gly Lys Glu Thr Glu Phe Tyr Leu Cys Met Asn Arg 

100 105 110 

AAA GGC AAG CTC GTG GGG AAG CCT GAT GGT ACT AGC AAG GAG TGC GTG 384 

Lys Gly Lys Leu Val Gly Lys Pro Asp Gly Thr Ser Lys Glu Cys Val 

115 120 125 

TTC ATT GAG AAG GTT CTG GAA AAC AAC TAC ACG GCC CTG ATG TCA GCC 432 

Phe He Glu Lys Val Leu Glu Asn Asn Tyr Thr Ala Leu Met Ser Ala 

130 135 140 

AAG TAC TCA GGC TGG TAC GTG GGC TTC ACC AAG AAG GGG CGG CCT CGC 480 

Lys Tyr Ser Gly Trp Tyr Val Gly Phe Thr Lys Lys Gly Arg Pro Arg 
145 150 155 160 

AAG GGT CCC AAG ACC CGC GAA AAC CAG CAA GAT GTG CAC TTC ATG AAG 528 

Lys Gly Pro Lys Thr Arg Glu Asn Gin Gin Asp Val His Phe Met Lys 
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165 170 175 

CGT TAC CCC AAG GGA CAG ACT GAG CTG CAG AAG CCC TTC AAG TAC ACC 576 
Arg Tyr Pro Lys Gly Gin Thr Glu Leu Gin Lys Pro Phe Lys Tyr Thr 

180 185 190 

ACA GTT ACT AAG CGA TCC CGG CGG ATC CGC CCC ACT CAC CCC GGC 621 
Thr Val Thr Lys Arg Ser Arg Arg He Arg Pro Thr His Pro Gly 
195 200 205 

ie?lJ#^ : 3 
EflfcD&S : 621 

mm<m ■. mm 
&<m ■ -*m 
btfvi;-: mm® 
mmcmm ■ cdna 
mm 

mm 



ATG 


TAT 


TCA 


GC G 


CCC 


TCC 


GCC 


TGC 


ACT 


TGC 


CTG 


TGT 


TTA 


CAC 


TTT 


CTA 


4 8 




Me t 


T y r 


Ser 


A 1 a 


P r o 


Ser 


A 1 a 


Cy s 


Thr 


Cy s 


L e u 


Cy s 


Leu 


H i s 


Phe 


Leu 






1 0 








5 


1 5 








CTG 


CTG 


TGC 


TTC 


CAG 


GTT 


CAG 


GTG 


TTG 


GC A 


GCC 


GAG 


GAG 


AAT 


GTG 


GAC 


96 




Leu 


Leu 


Cy s 


Phe 


G 1 n 


Va 1 


G 1 n 


Va 1 


Leu 


A 1 a 


A 1 a 


G 1 u 


G 1 u 


A s n 


Va 1 


Asp 












20 










2 5 










30 










TTC 


CGC 


ATC 


CAC 


GTG 


GAG 


A AC 


CAG 


ACG 


CGG 


GCT 


CGA 


GAT 


GAT 


GTG 


AGT 


144 




Phe 


Arg 


I 1 e 


H i s 


Va 1 


G 1 u 


A s n 


G 1 n 


Thr 


Arg 


A 1 a 


Arg 


Asp 


Asp 


Va 1 


Ser 










3 5 










40 










4 5 












CGG 


AAG 


CAG 


CTG 


CGC 


TTG 


TAC 


CAG 


CTC 


TAT 


AGC 


AGG 


ACC 


AGT 


GGG 


AAG 


192 




Arg 


Lys 


G 1 n 


Leu 


Arg 


Leu 


Ty r 


G 1 n 


Leu 


Ty r 


Ser 


Arg 


Thr 


Ser 


G 1 y 


Lys 








50 










5 5 










6 0 














CAC 


ATT 


CAA 


GTT 


CTG 


GGC 


CGT 


AGG 


ATC 


AGT 


GCC 


CGT 


GGC 


GAG 


GAC 


GGG 


240 




H i s 


I 1 e 


G 1 n 


Va 1 


Leu 


G 1 y 


Arg 


Arg 


I 1 e 


Ser 


A 1 a 


Arg 


G 1 y 


G 1 u 


Asp 


G 1 y 






6 5 










7 0 










7 5 










80 






GAC 


AAG 


TAT 


GCC 


CAG 


CTC 


CTA 


GTG 


GAG 


ACA 


GAT 


ACC 


TTC 


GGG 


AGT 


CAA 


288 




Asp 


Lys 


Ty r 


A 1 a 


G 1 n 


Leu 


Leu 


Va 1 


G 1 u 
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Th r 


Asp 


Th r 


Phe 


G 1 y 
85 


S e r 


G 1 n 






9 0 










9 5 








GTC 


CGG 


ATC 


AAG 


GGC 


AAG 


GAG 


ACA 


GAA 


TTC 


TAC 


CTG 


TGT 


ATG 


AAC 


CGA 


336 




Va 1 


A r g 


I 1 e 


Lys 


G 1 y 


Lys 


G 1 u 


Th r 


G 1 u 


Phe 


Ty r 


Leu 


Cy s 
1 0 0 


Met 
1 1 0 


A s n 


A r g 




1 0 5 


AAA 


GGC 


AAG 


CTC 


GTG 


GGG 


AAG 


CCT 


GAT 


GGT 


ACT 


AGC 


AAG 


GAG 


TGC 


GTG 


384 




Lys 


G 1 y 


Lys 


Leu 


Va 1 


G 1 y 


Lys 


Pro 


Asp 


G 1 y 


Th r 


S e r 
1 1 5 


Lys 
1 2 5 


G 1 u 


Cy s 


Va 1 


120 




TTC 


ATT 


GAG 


AAG 


GTT 


CTG 


GAA 


AAC 


AAC 


TAC 


AC G 


GCC 


CTG 


ATG 


TCT 


GCC 


432 




Phe 


I 1 e 


G 1 u 


Lys 


Va 1 


Leu 


G 1 u 


A s n 


A s n 


Ty r 


T h r 
1 30 


A 1 a 
1 4 0 


L e u 


Met 


S e r 


A 1 a 
1 3 5 






AAG 


TAC 


TCT 


GGT 


TGG 


TAT 


GTG 


GGC 


TTC 


ACC 


AAG 


AAG 


GGG 


CGG 


CCT 


CGC 


480 




Lys 


Ty r 


S e r 


G 1 y 


Trp 


Ty r 


Va 1 


G 1 y 


Phe 


Th r 


Lys 


Lys 


G 1 y 


A r g 


P r o 


A r g 






1 4 5 


1 5 5 








1 5 0 


1 6 0 






AAG 


GGT 


CCC 


AAG 


ACC 


CGC 


GAG 


AAC 


CAG 


CAA 


GAT 


GTA 


CAC 


TTC 


ATG 


AAG 


5 28 




Lys 


G 1 y 


Pro 


Lys 


Thr 


A r g 


G 1 u 


A s n 


G 1 n 


G 1 n 


Asp 


Va 1 


H i s 


Phe 
1 6 5 


Me t 


Lys 






1 7 0 










1 7 5 








CGT 


TAC 


CCC 


AAG 


GGA 


CAG 


GCC 


GAG 


CTG 


CAG 


AAG 


CCC 


TTC 


AAA 


TAC 


ACC 


5 7 6 




A r g 


Ty r 


Pro 


Lys 


G 1 y 


G 1 n 


A 1 a 


G 1 u 


Leu 


G 1 n 


Lys 


Pro 


Phe 


Lys 


Ty r 


Th r 















1 90 










ACA 


GTC 


ACC 


AAG 


CGA 


TCC 


CGG 


CGG 


ATC 


CGC 


CCC 


ACT 


CAC 


CCC 


GCC 




6 2 1 




Th r 


Va 1 


Th r 


Lys 


A r g 


S e r 


A r g 


A r g 


I 1 e 


A r g 


Pro 


Th r 
1 9 5 


H i s 


Pro 


G 1 y 




200 





[00 34] : 4 



mm-. 

Glu Thr Asp Thr Phe Gly 
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@EM^$ : 17 

wi<m : mm 
mcom ■. -mm 

>*'ny- : lit 

m\ : 

GARACNGAYA CNTTYGG 17 

[0036] mm^ : 6 m\: 

E^JiOJIS : 6 Glu Asn Asn Tyr Thr Ala 

fi»i:75 7l 5 
: Hilt [0 0 3 7] 

mrn^- 7 
mmnm ■■ 1 7 

1 iJL ''I * » *V. : 

: 

: itHtt 

iem^s» : immm ^am 

ISM : 

CTYTTRTTRA TRTGNCG 17 



[0 0 38] 



w&m^ : 8 

W>\CO%Z : 20 

wm<?m : mm 
mcom ■. 

IEM<7)ffllI : fffiOSK ^EScDNA 
I2M : 

TTCGGGAGTC AAGTCCGGAT 

mmm ■. 9 

ffiM^SS : 20 

im : 

aagagacaga gttctacctg 

: 10 

wqcom : 20 
@»s : mm 
mcom. -*£i 
b^o^-: mm. 

TGTGTATGAA CCGAAAGGCA 

wtm 11 



W3\<0^ : 22 

nincom : mm 

wmexm ■■ \mmm ^jsdna 

EM : 

TTTTCCAGAA CCTTCTCAAT GA 

[0042] 

wm^ : 12 

WfflCDgZ : 21 

mm<m ■. mm 

: itLCMM ^BKDNA 

KM : 

CTCAATGAAC ACGCACTCCT T 

[0043] 

Wm^r : 13 
W3\<7)&% : 20 

im^s : mm 
mm. ■ -** 

ffi^Sfil : fl!«K ^JSDNA 
IM : 

CTCCTTGCTA GTACCATCAG 

[0044] 

mm : 14 

lE^J^S : 20 
ffi^M : « 
MDft : -*« 

SM^Sffl : flMK £fi£DNA 
KM : 

TGGCAGTCAA GTCCGGATCA 

[004 5] 

ffiM#^ : 15 
l£?lj«4%$ : 21 

i^ij^s : mm 

mm^mm ■. \mmw ^bkdna 
mm ■ 

AGGGAAGGAG acagacttct a 

[0046] 

mm : 16 
ffi?ij^4%§ : 20 

wm<m : mm 



[0048] 



[0049] 



[0 0 5 0] 



[00 5 1 ] 



m : 

GCATGAACAG GAAAGGCAAG 
: 17 

Efl|tf>£3 : 21 

mvm ■. mm 

mm : -*m 

mmmm ■. \mmm ^jsdna 

Wffl : 

TCCAGGACCT TCTCAATGAA G 

wm^ ■■ is 

EflfcOgS : 21 

SM^SH : fi!«K ^figDNA 
ffi^lj : 

GCACCTCCTT GCTGGTGCCA T 

wm^ ■ 19 

wm&z : 20 

imosi : mm 
mnm : -*si 

b^ni>-: KIM 

mm ■. 

TCAGGCTTCC CCACTAGCTT 



®mm ■■ 2 0 
n&icoM^ ■■ 21 
mm<m ■. mm 
m®L ■ 

: fffiOKIS ^BScDNA 

im : 

ccgcgatgta ttcagcgccc t 

Wm^r : 21 
: 20 

@»s : mm 

mcom. -mm 

KM : 

GGTGAGTGTG ACCGGACCTA 



1S?|J#^ : 22 
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Wffl<?&Z : 26 
Ala Ala Ala 



Gly Ala Pro Val Pro Tyr 



Pro Tyr Asp Pro Let 



Arg Gly Ala Arg Hif 



1 5 

His His His His 



2 5 

[HI] V^^It/t hFGF-18<7)75y@gffi?iJ 

[02] -?^7^FGF-8. 7^*FGF-172^7^.*PGF-18 



[03 ] 1 8SWGF7 r 5 'J-£, M_^P»>^ 



[01 ] 



: ','». , 4 N « ** » c l .., !*„ , 1 L.4, <* 

L KlWr t r ,, L ,Ll 60 

i MVbiPbACILLaHI-LLLCFQVQVLVflEENVDFRIHVENQTRARDDVSRKQLSLYQLYSR 66 

t ML 1 IJARCtDCCKYAJI IT RT CI l k L _ ( 126 

^SJHIJVLGRJISARJEDCCJ A^lUUDjFG^gJj J|J|FJLC*WC5KLVGKF 128 

T5GKHIQVLGRRISARGEDGDKYAqLLVETDTFCM}rai<l.KbIbEYI CMNRKGKI VGKP 123 

cojskF ;,,;t;. I', ».;.i' , ui».U"l;», J .J[.Ei/» Wf2i".*t 18 ' a 

wiut ;j ,!: / Ul J L r ,-ll, f , f ,., , :'..U l i 1 '' J 'L J ^ l .tL l '-;'L'^ M lL. > 180 

DGTSKECVFIEKVLENNYTALMSAKrSGWWGFTKKGRPRKOPKTRENQqDVHFMKRYPK 180 
^ELJKPFICYTTVTKRSRRIRPTHPC 207 



[02] 




FGF-8 MG-SPR5ALSCLLLHLLVLa^gV-TVQ5SPNFTQHp^ 58 

FGF-18 W-SAPSAn-aCLHFLLLCF^^LAAEENVDFRIHVEI^TRAR^SW^^LYS 59 

FGF-17 MGAARLLPKLTL CLQLLI L CCQTQG-E NHP5PN FNLJYVRDQGAMTDQL SRRQIREYQLYS 59 

SIgSE5 v 9^^ NK &E^^ISS2 PF i K b I ^iI?IESI R ^ RVBGAETGLVICHNKKGKLrAK 119 

rT t> M^O ; .G-RRmRGEDOTKYAqLLVETDTF^ i^ik* ETEFYLCHNKKSvTvGK 119 

RTSCKHVQVTG-RRISATAEDGNKFAKLIVETDTFGSRVRIKtAESEKYICMfJKRGKUGK 119 

SNGKtKKVFTEWLENNYTALQNAKYECT 17g 

PDGTiKECYFIEKVLENNYTALMSAKYSGWWGF^ 17g 

PSGKSKDCYFTEIVLENNYTAFQNARHE^FMAFTKQGRPRQASRSRQNQREAHFIKRLY 179 

— -P-RGHHTTEQSLRFEFLNYPPFTRSLRGSQRTWAPEPR 215 

P-KGQAEL^KPFKY — TTVTKR5RRIRPTHPG 207 

QGQLPFPNHAERQKQFEFVG5APTRRTKRTRRPQ5L1T 216 
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(51) Int. CI. 6 HBlJiB^ FI 

C0 7K 16/22 A6 1K 37/24 ADS 

C12P 21/02 AEE 



